EFFECT OF NITROGEN ON THE YIELD OF THREE
RAPESEED VARIETIES

BY
MUHAMMAD ABDULLAH-AL-MAMUN

REGISTRATION NO. 27504/00690
A Thesis

Submitted to the Faculty of Agriculture,
Sher-e-Bangla Agricultural University, Dhaka,
in partial fulfilment of the requirements
for the degree of

MASTER OF SCIENCE
IN
AGRONOMY

SEMESTER: JULY-DECEMBER, 2007

Approved by:
Prof. Dr. Md. Hazrat. Ali Prof. Dr Parimal Kanti Biswas
Supervisor Co-Supervisor

Prof. Dr Parimal Kanti Biswas

Chairman
Examination committee




CERTIFICATE

This is to certify that the thesis entitled. “EFFECT OF NITROGEN ON THE
YIELD OF THREE RAPESEED VARIETIES™ submitted to the Faculty of
Agriculture, Sher-e-Bangla Agricultural University, Dhaka, in partial fulfilment
of the requirements [or the degree of MASTER OF SCIENCE in
AGRONOMY, embodies the result of a piece of bona fide research work
carried out by MUHAMMAD ABDULLAH-AL-MAMUN, Registration No.
27504/00690 under my supervision and my guidance. No part of the thesis has

been submitted for any other degree or diploma.

I further certify that such help or source of information, as has been availed

of during the course of this investigation has duly been acknowledged.

Dated: &?Az,é@g”’ C%/C

Dhaka, Bangladesh (Dr. Md. Hazrat Ali)
Professor

Supervisor



Dedicated To My
Beloved Parents



ACKNOWLEDGEMENT

Alhamdulillah. Allah, the merciful, who has created evervthing in this universe
and kindly enabled me (o present this thesis for the degree of Master of Science in
Agronomy.

The author is proud to express his deepest gratitude, deep sense of respect and
immense indebtedness 1o his research supervisor Prof Dr. Md Heazrat Ali,
Department of Agronomy, Sher-e-Bangla Agricultural University, Dhaka-1207, for
his constant supervision, invaluable suggestion, scholastic guidance, continuous
inspiration, constructive commenis and encouragement during his research work and
guidance in preparation of manuscript of the thesis.

The author express his sincere appreciation, profound sense, respect and
immense indebtedness to his respected Co-supervisor Dr. Parimal Kanti Biswas,
Professor, Department of Agronomy, Sher-e-Bangla Agricultural University, Dhaka-
1207, for extending his generous help, scholastic guidance, constructive criticism,
continuous inspiration and valuable suggestions during the research work and
preparation of the manuscript of the thesis.

The author would like to express his deepest respect and boundless gratitude
i all the respecied teachers and staff of the Department of Agronomy, Sher-e-Bangla
Agricultural University, Dhaka-1207 for the valuable teaching, sympathetic co-
operation and inspirations throughout the course of this study and research work.

Heartiest thanks and gratitude are due to Sher-e-Bangla Agricultural
University  Research System (SAURES) and Farm Division of Sher-e-Bangla
Agricultural University for their support to conduct the research.

The author would like to expresses cordial thanks to his dear friends, Anwarul
Hague, Md. Safayet Hossain, Md. Anwar Hossain (Ovi), Masum, Bikas, Tuhin, Jewel,
Arif, Robin, Mahbub, MS students, Department of Agronomy, Sher-e Bangla
Agricultural University, for their heartiest assistance in his research period The
author is very gratified 1o Tuhin for his genial help during study period and his
tireless effort in completing thesis writing.

The author would like to express his last but not least profound gratitude to
his beloved father, mother, elder brothers and his wife who sacrificed all their
happiness during the whole study period and during this MS study. The author is
grateful to all of his relatives for their inspiration, blessing and encouragement that
opened the gate of his higher studies in his life.

DECEMBER 2607 / h:, ;‘* :



EFFECT OF NITROGEN ON THE YIELD OF THREE
RAPESEED VARIETIES

ABSTRACT

An expeniment was conducted at the Agronomy field of Sher-e-Bangla
Agricultural University, Dhaka-1207, during the period from November, 2006
to March, 2007 with a view 1o examining the effect of variety and levels of
nitrogen on the growth and yield of rapeseed. There were 4 Nitrogen fertilizer
treatments in the experiment such as Ny = Control, N;= 60 kg N ha, N,= 120
kg N ha™ and N3= 180 kg N ha” and three variety viz. SAU Sharisha-1, BARI
Sharisha-11 and BARI Sharisha-13 were used in the experiment as the test
crop. The experiment was laid out in Randomized Complete Block Design
(RCBD) (factorial) with three replications. Variety and nitrogen has significant
effect on growth, development. yield and yield atiributers of rapeseed. Plant
height, dry matter, branches plant”, length of main inflorescence, number of
siliquae in the main inflorescence, siliquae plant”, siliqua length, seeds siliqua
', weight of 1000 sced, seed yield, stover yield and harvesi index were
significantly influenced by both variety and nitrogen. The results revealed that
nitrogen at the rate of 120 kg ha™' showed the best result in respect of number
of branches plant” number of siliqua plant” and number of seeds siliqua™.
Nitrogen at 120 kg ha™' gave the highest seed yield (1974.62 kg ha'). Three
varieties influenced the growth parameters like plant height, dry matter weight,
and the yield components like branches per plant, length of main inflorescence,
number of siliquae in the main inflorescence, siliquae plant”, siliqua length,
seeds siliqua™. 1000 seed weight, seed vield. stover yield and harvest index.
However, the seed yield of rapeseed significantly differed among the varieties.
BARI Sarisha-13 produced the highest vield of 1797.25 kg ha™' and the lowest
seed yield (1603.13 kg ha™') was obtained from the variety SAU Sarisha-1. The
interaction effect of variety and nitrogen revealed that three varieties in
combination with 120 kg N ha”' showed the best performance in most of the
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The genus Brassica of the family Crucifereae has mainly three edible oil

producing species namely Brassica napus, Brassica campestris and Brassica
Juncea which produce annually a total of 44.41 million tons of seed from an
area of 27.24 million hectares (FAO, 2004). Among the species. Brassica
napus and Brassica campesitris are regarded as “rapeseed” while Brassica
Juncea is regarded as Indian mustard. Worldwide the total annual production of
Brassica is rapeseed and mustard which contains 40-45% oil and 20-25%

protein in seed.

“% In Bangladesh, oilseed crops play a vital role in human nutrition. It is not only
a rich source of energy (about 9 Kcal/g) but also rich in soluble vitamins A, D,
E and K. The National Nutrition Council (NNC) of Bangladesh reported that
recommended dietary allowance (RDA) per capita per day should be 6g of oil
for a diet with 2700 Keal. On RDA basis, the edible oil need for 150 millions
people per annum is 0.33 million tons of oil equivalent to 0.82 million tons of
oilseed (NNC, 1984), &«

Rapeseed-mustard is one of the important oilseed crops of the world after
soybean and palm (FAO, 2(]-[14].‘@01111:&5 of edible oil are rapeseed-mustard,
sesame, groundnut. soybean, niger, linseed. sunflower, safflower and palm oil
in Banglad::sh.)ﬁzpeseed-mustard is the principal oilseed crop of Bangladesh.
In Bangladesh, it covers an area of 0.28 million hectares with a production of
0.21 million tons (BBS, 2005). Rapeseed oil is widely used as cooking oil and
as medicinal ingredient and supplies fat in our daily diet. Rapeseed oil cake is
used as feed for cattle and fish and as manure for crop production. The average
vield of rapeseed in Bangladesh is very low (0.765 t ha™") that is less than 50%
of the world average (FAO, 2004).



Domestic production of edible oil almost entirely comes from rapeseed and
mustard. occupying only about 2% of total cropped area in Bangladesh (BBS.
2002). The annual oil seed production was about 0.41 million tons of which the
share of rapeseed-mustard was 0.21 million tons, which comes about 52 % of
the total edible oil seed production (BBS, 2005). It is top of the list in respect of

area and production compared to other oilseed crops grown in Bangladesh.

# Bangladesh is running with acute shortage of about 70% edible oil. Annually
producing about 0.16 million tons of edible oil as against the requirement of
(0.5 million tons and to meet the demand, the country has o import oil and
oilseeds to the tune of about US § 160 million per annum (Wahhab ef al.,
2002). 4

# Different rescarch institute/University in Bangladesh has released quite a
number of new high yielding varieties (HY'V) of these crops. The yield of HYV
cultivars ranges between 1.4 and 2.1 t ha” (BARI, 2002). However, the vields
in farmer’s fields are still low compared to their potentialities due to lack of
proper management practices. Therefore, there is a scope to increase the yield
level of HYVs with proper management practices like spacing, irrigation,

fertilizer application and seed rate«

In Bangladesh, both rapeseed and mustard are mostly grown on the residual
soil moisture in rabi season (Kaul and Das, 1986). The vield of rapeseed can be
augmented with the use of high yielding varieties and appropriate agronomic
inputs. Fertilizer is the depending source of nutrient that can be used to boost
up growth and yield of mustard (Sinha er af.. 2003; Shukla ef al., 2002; Meena
et al.. 2002; Zhao et al., 1997). High vielding varieties of rapeseed are very
responsive to fertilizers especially nitrogen and sulphur (Patel er al.. 2004:
Sharawat et al., 2002; Ali and Rahman, 1986). Application of 100 kg N and 30
kg S ha” promoted most of the growth parameters and yield attributes of
mustard (Islam er al., 2004).




- oilseed )
! Nitrogen is a very sensitive element to better growth of rapeseed plant. It is

highly responsive to nitrogen and this element has tremendous influence on
plant height, dry matter accumulation and all the vield attributes at 120 kg N
ha’ (Tripathi and Tripathi, 2003: Singh ef al,, 2002; Shukla et al., 2002; Saikia
et al., 2002; Srinivas and Raju, 1997). Excessive use of this element may
produce too much of vegetative growth and thus fruit production may be
impaired (Sheppard and Bates, 1980). An efficient method and time of
application is very much important for proper utilization of nitrogen by plants
(Ibrahim et al, 1989). Proper fertilization is an essential need to maximize
rggﬂﬁﬂeed production in Bangladesh soil.JThe high yielding varieties of rapeseed
introduced into intensive cropping system and need through investigation on
the variety and N for their growth and development to obtain maximum vield.
In view of the limited information on the problems mentioned above the

present research work was undertaken with the following objectives:

1. To find out the appropriate dose of nitrogen for getting higher yield of
rapeseed.

2. To evaluate the varietal performance for vield abilites.

3. To examine the interaction efTect of nitrogen and variety on the growth.

yield and yield atiributes of rapeseed.
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Chapter 2
REVIEW OF LITERATURE

Rapeseed-mustard is an important oil crop in Bangladesh, which can contribute
largely in the national economy. But the research works done on this crop with
respect to agronomic practices are inadequate. The proper [fertilizer
management accelerates its growth and influenced its vield as well as oil
content. Therefore, available findings of the direct effect of irrigation and
nitrogen fertilizer and combination effect relevant to the present study have

also been briefly reviewed under the following heads:

2.1.1 Plant Height

Sinha er al. (2003) fertilized rapeseed cv. B-9 plants with 0, 30, and 60 kg N
ha” under irrigated or non-irrigated condition in a field experiment. They
observed that plant height increased with increasing rate of nitrogen and were
higher under irrigated than non-irrigated condition. Singh er al. (2002) also
reported that plant height increased significantly with successive increase in

nitrogen up to 120 kg ha™.

BARI (1999) conducted trial in two different regions of Bangladesh, at
Joydebpur and Ishwardi to justify the effect of N on vield of mustard. The
experiment kept 3 levels of nitrogen 0, 120, 160 kg ha™ and plant height was
found 87.78, 113.94, 106.46 cm, respectively al Joydebpur and 90.79, 118.46,
113.69 cm at Ishwardi. The highest plant height was found in both the locations
at 120 kg N ha™",

Brar et al. (1998) observed that each successive increase in nitrogen doses from
100 to 200 kg N ha™, there was significant increase in plant height. This might
be due to the fact that nitrogen plays vital role in both cell division and cell

enlargement.



Islam and Mondal (1997) showed that application of nitrogen at the rate of 0,
100, 200, 300 kg ha™'. the maximum plant height was found 93.6 ¢m at 300 kg
N ha.

Ali and Ullah (1995) reported that with the application of different doses of
nitrogen and maximum plant height was obtain from at 120 kg N ha™'. Singh
and Saran (1989) set an experiment with Brassica campestris var. Toria and
applied different doses of nitrogen. They found that nitrogen at the rate of 60

ke ha”' increased plant height.

Shamsuddin et al. (1987) working with five levels of nitrogen (0, 30, 60, 90
and 120 kg N ha') and four levels of irrigation, observed that plant height
increased progressively with the increasing levels of nitrogen but was not
significantly different with the application of different levels of nitrogen.

Nitrogen at the rate of 120 kg ha” gave the highest plant height.

Mondal and Gaffar (1983) observed highest plant height of the variety
‘Sampad’ by the use of 140 kg N ha™'. which was identical with 105 kg N ha™.

2.1.2 Dry matter accumulation

Sinha ef al. (2003) fertilized rapeseed cv. B-9 plants with 0, 30, and 60 kg N
ha” under irrigated or non-irrigated condition. They observed increased dry

matter accumulation with increasing rate of nitrogen application.

Shukla ef al. (2002) conducted an experiment to study the integrated nutrient
management for Indian mustard (B. juncea). They found highest total dry
matter at the application of 120 kg N ha™'. Saikia ef a/. (2002) estimated that the
total dry matter significantly responsed with the increasing levels ol nitrogen
(0, 30, 90, 120 and 150 kg ha™). Singh et al. (2002) also concluded that dry
matter accumulation plant” increased signilicantly with each successive

increase in nitrogen level up to 120 kg ha™.



Brar et al. (1998) carried out a field trial and observed that application of 100,
150 and 200 kg N ha™' dry matter accumulation increased significantly up to
200 kg N ha™.

Patil ef al. (1997) worked on Brassica campestris with 0, 40, 80 and 120 kg N
ha and observed the changes in dry matter accumulation in various plant parts.
They reported that the application of nitrogen up to 120 kg ha™' had an effect on
the increase in leaves, stems and siliquae during the entire period of crop
growth. They also reported the beneficial effect of nitrogen on dry matter

accumulation for each successive increase in nitrogen dose.

Patra er al. (1994) conducted ficld trial on mustard (Brassica juncea) cv.
Sarama. The crop was given 20 or 40 kg N ha™. They found maximum dry

matter accumulation after 90 days in mustard with 40 kg N ha™',

Sharma and Kumar (1990) showed that an application of 120 kg N ha’
increased photosynthetic surface arca owing to greater accumulation of

photosynthesis and production of more dry matter in Indian mustard.

2.1.3 Number of branches plant™

Singh et al. (2003) reported the effect of row spacing (30, 45 and 60 ¢m) and
nitrogen rates (60, 120 and 180 kg ha™) and basis of N application (row and
even application) on the performance of Indian mustard cv. Basanti. They
observed that N at 120 ke ha”' produced higher number of branches per plant
compared to 60 kg N ha. The N level higher than 120 kg ha” did not increase

the number of branches plant™,

Tripathi and Tripathi (2003) performed an experiment to investigate the effect
of N levels (80, 120, 160 and 200 kg ha™) on the branches number of Indian
mustard cv. Varuna. Nitrogen was applied at 3 equal splits, at sowing, at first
irrigation and 60 days after sowing. Results showed that the number of primary

branches per plant increased up to 200 kg N ha™.



Shukla er al. (2002) conducted an experiment to study the integraied nutrient
management for Indian mustard (B. juncea). They found that the highest

number of branches per plant was obtained with the application of 120 kg N/ha.

Singh er al. (2002) reported that primary and secondary branches per plant
increased significantly with each successive increase in nitrogen up to 120 kg

ha™.

Sharma and Jain (2002) conducted an experiment with five levels of nitrogen
(0. 40, 80, 120 and 160 kg ha™) followed by the cropping system that the
application of 80 kg N ha™ resulted the highest number of branches (24.4)
p]unl".

Mondal et al. (1996) grew four rapeseed genotypes with five levels of nitrogen
and observed that number of primary branches plant” increased progressively
with the increasing nitrogen doses and the highest number of primary branches

plant™ was obtained from the highest level of nitrogen (250 kg N ha™).

Tarafder and Mondal (1990) reported from an experiment conducting for
determining the effect of nitrogen and sulphur on seed yield of mustard (var.
Sonali Sarisha) and found that the number of branches plant™ increased with

the increasing levels of nitrogen (120 kg N ha™ ).

Shamsuddin ef al. (1987) working with five levels of nitrogen (0, 30, 60, 90
and 120 kg N ha™') and four levels of irrigation and observed that nitrogen at

the rate of 120 kg ha™ gave highest number of primary branches plant™” (5.03).

Patel et al. (1980) observed the highest number of branches plant™ at 50 kg N
ha'! among the four levels of nitrogen (0, 25, 50 and 75 kg ha™). Primary and
secondary branches plant” significantly increased with the increase in nitrogen
levels from 0 to 100 kg N ha” and the highest number of primary and

secondary branches plant™ was observed with the highest level of nitrogen.

X



2.1.4 Number of siliquae plant

Ozer (2003) studied two cultivars (Tower and Lirawell) of rapeseed to
investigate the effect of sowing dates with four levels of nitrogen (0, 80, 160 and
240 kg N ha'). He observed that adequate N fertilization is important in
increasing siliquae number plant™ and observed highest siliquae number plant™

of summer oilseed rape at the rate of 160 kg N ha™.

Singh et al. (2003) reported from an experiment conducting for determining the
effect of row spacing (30, 45 and 60 cm) and nitrogen rates (60, 120 and 180
kg ha) on the performance of Indian mustard cv. Basanti. They observed that
N at 120 ke ha™' produced higher number of siliquae plant” (48.03), siliquae
weight (2.09) compared to 60 kg N ha™. The N level higher than 120 kg ha™

did not increase the number of siliquae significantly.

Sharma and Jain (2002) studied with five levels of nitrogen (0, 40, 80, 120 and
160 kg ha') followed by the cropping system that the application of 80 kg N
ha" resulted in the highest number of siliquae plant’ (260.9). Singh et al.
(2002) also reported that siliquae per plant increased significantly with each

successive increase in nitrogen up to 120 kg ha™,

Shukla et al. (2002) performed an experiment to observe the integrated nutrient
management for Indian mustard (Brassica juncea). They found that maximum

number of siliquae plant™ was obtained with the application of 120 kg N ha™,

BARI (1999) investigated in a field trial with the application of 0, 80, 120, 140
N kg ha’ and siliqguae plant' were found 22.7, 42.0. 45.6, and 48.0

respectively.

Singh and Saran (1989) set an experiment with Brassica campestris var. Toria
and applied different doses of nitrogen. They found that nitrogen at the rate of

60 kg ha™* increased the number of siliquae plant™.




Shamsuddin er al. (1987) working with five levels of nitrogen (0, 30. 60. 90
and 120 kg N ha™') and four levels of irrigation and observed that N at the rate

of 120 kg ha™ significantly increased the number of siliquae plant™.

2.1.5 Length of siliguae

Singh (2002) conducted an experiment with Varuna variety of mustard having
5 levels of nitrogen (0, 30, 60, 90 and 120 kg ha™) and five levels of P (0, 13,
30, 45 and 60 kg ha™). Application of N and P increased the length of siliqua.
However, the significant increase in length of siliqua was recorded up to 120
kg N ha™! with 60 kg P ha™'.

Shukla et al. (2002) conducted an experiment to study the integrated nutrient
management for Indian mustard (B. juncea). They observed maximum siliquae
length with the application of 120 kg N ha™. Singh e al. (2002) also reported
that growth characters length of siliqua increased significantly with the

successive increase in nitrogen up to 120 kg ha™’.

Singh and Saran (1992) set an experiment with Brassica campestris var. Toria
and applied different doses (0, 40 and 80 kg N ha™') of nitrogen. They found
that nitrogen application significantly increased the siliqua length up to 80 kg N
ha™'. Effect of nitrogen was noticed only up to 40 kg ha™' on yield attributes,
such as primary branches plant’, siluquae plant”, siliqua length, Favorable
effect of N on these yield attributes can be explained that application of N
resulted in higher leaf-area index and dry matter accumulation and its

translocation to reproductive parts.
2.1.6 Number of seeds siliqua™

Sharma and Jain (2002) conducted an experiment with five levels of nitrogen
(0, 40, 80. 120 and 160 kg ha™) followed by the cropping system that the
application of 80 kg N ha! resulted in the highest number seeds siliqua™ (15.3).

Singh (2002) conducted an experiment with Varuna variety of mustard having
5 levels of nitrogen (0, 30, 60, 90 and 120 kg ha™) and five levels of P (0, 15.



30, 45 and 60 kg ha™). Application of N and P increased the number of seeds
siliqua™. However, the significant increase in length of siliquae was recorded

upto 120 kg N ha™ with 60 kg P ha™.

Shukla ef al. (2002) conducted an experiment to study the integrated nutrient
management for Indian mustard (B. juncea). They obtained maximum number

of seeds siliqua” when nitrogen was applied at 120 kg ha™.

Generally, the number of seeds siliqua™ increased with increasing levels of N.
Hossain and Gaffer (1997) observed that number of siliquae plant™, number of
seeds siliqua™ and 1000 seed weight varied significantly with mustard varieties
and the highest number of siliquae plant” and 1000 seed weight and grain yield
were obtained with 250 kg N ha™.

Tomar ef al. (1997) worked with Indian mustard with 3 levels of nitrogen (60,
120 and 180 kg ha™') and showed that yield attributes (siliquae plant™, seeds
siliqua™ and 1000 seed weight) increased significantly with every increase in N
up to 180 kg ha™'. Due to enhanced growth attributes that diverted the
photosynthesis to reproductive organs for the formation of large sized, number

of seeds of higher seed weight that ultimately increased the yield ha™.

2.1.7 Weight of 1000 seeds

Ozer (2003) studied two cultivars (Tower and Lirawell) of rapeseed to
investigate the effect of sowing dates with four levels of nitrogen (0, 80, 160 and
240 kg N kg'). He observed that adequate N fertilization is important in
increasing 1000 seed weight in summer oilseed rape and suggested that the rate
of 160 kg N ha™ will be adequate for the crop to meet its N requirements. 1000

seed weight differs with nitrogen levels that enhanced yield.

Singh (2002) conducted an experiment with Varuna variety of mustard having
5 levels of nitrogen (0, 30, 60, 90 and 120 kg ha™') and five levels of P (0, 15,
30, 45 and 60 kg ha™). Application of N and P increased 1000 seed weight.
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However, the significant increase in 1000 seed weight was recorded in 120 kg

Nha™.

Sharma and Jain (2002) conducted an experiment with five levels of nitrogen
(0. 40, 80, 120 and 160 kg ha™) followed by the cropping system that the
application of 80 kg N ha™' resulted higher 1000 seed weight (3.55 g).

Shukla ef al. (2002) conducted an experiment to study the integrated nutrient
management for Indian mustard (B. juncea). They obtained maximum 1000

seed weight with the application of 120 kg N ha™.

Singh and Saran (1989) set an experiment with Brassica campestris var. Toria
and applied different doses of nitrogen. They found that nitrogen at the rate of 60
kg ha”' increased 1000 seed weight.

Shamsuddin er al. (1987) working with five levels of nitrogen (0, 30, 60, 90
and 120 kg N ha') and four levels of irrigation and observed that 1000 seed
weight increased progressively with the successive increase of N rate up to 120

kg ha'.

2.1.8 Seed yield

Sinsinwar ef al. (2004) observed the increased seed yield of Indian mustard
with each increment of N fertilizer up to 60 kg ha” beyond this the increase
was marginal. On an average, the increase in seed yield compared to the

control was 33.3 and 83.8% with 30 and 60 kg N ha™ respectively.

Singh (2004) conducted a field experiment using blue green algae (BGA) and

zolla in integration with graded levels of N fertilizer in rice followed by
rapeseed. Azolla were found better in seed yield with regard to the effect on
subsequent crop of rapeseed and the highest yield was recorded with higher

dose of N (80 kg N ha™) in integration with Azolla.

India was assessed the impact of different agronomical input comprising

various combinations of thing (15 and 25 days after sowing, DAS) weeding (40
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DAS ) fertilizer (N at 100, P at 40 and K at 40 kg ha™) . fungicide
(Mancozebat 0.2%) and insecticide (Oxyvdemeton-methyl 25 EC at0.025% ) in
three replications following randomized block design and significantly superior
seed yield (801.67 Kg ha™') with higher net monetary return (R.S.86467 ha )
was noticed on crop grown under the full package . The crop raised with all
input. The application of these inputs provided better crop growth in
comparison to untreated crop. The lowest seed yield (597.67 Kg ha™') was

recorded on untreated crop compared to treat ones (Malik ef al. 2003).

Singh ef al. (2003) reported from an experiment conducting for determining the
effect of row spacing (30, 45 and 60 em) and nitrogen rates (60, 120 and 180 kg
ha™) on the performance of Indian mustard cv. Basanti. They observed that N at
120 kg ha™' produced higher seed yield (2.55 q ha') compared to 60 kg N ha™.
The N level higher than 120 kg ha™, did not increase the yield significantly.

Tripathi and Tripathi (2003) performed an experiment to inspect the effect of N
levels (80, 120, 160 and 200 kg ha™) on the vield of Indian mustard ev. Varuna.
Nitrogen was applied at 3 equal splits, at sowing, at first irrigation and 60 days
after sowing. Results showed that seed yield increased with increasing N levels
up to 160 kg N ha™. Singh and Prasad (2003) reported that 120 kg N ha™' gave
the highest seed yield (20.24 q ha™). But the highest cost benefit ratio (0.85)
was obtained with 180 kg N ha™’.

Kumar and Singh (2003) reported significant increase in seed yield (1617 kg
ha') with nitrogen at 150 kg ha’'. Addition of 50 kg N ha” resulted in
producing 8.62 kg of seed kg™ of N applied. The maximum yield (24.51 q ha™")
was obtained from 20-25 October sown crops with 40 cm row spacing and
supplied with 150 kg N ha™’.

Khan ef al. (2003) studied the interactive effect of nitrogen (0, 40, 60 and 80 kg
ha™) and plant growth regulators (cycocel and ethrel both at 200 or 400 ppm)

on the photosynthetic biomass production and partitioning in response of seed



yield of Indian mustard cv. Alankar and found that 80 kg N ha™ and ethrel at
200 ppm increased the seed yield.

Ozer (2003) studied the effect of sowing dates with four levels of nitrogen (0,
80, 160 and 240 kg N ha™) on two cultivars of rapeseed. He observed that
adequate N fertilization is important in yield formation in summer oilseed rape
and suggested that the rate of 160 kg N ha™ will be about adequate for the crop

to meet its N requirements.

Sharma and Jain (2002) conducted an experiment with five levels of nitrogen
(0, 40, 80, 120 and 160 kg ha™) followed by the cropping system that the
application of 80 kg N ha™ resulted in the highest seed yield (1649.22 kg ha™).
The highest values of seed yield and yield attributes were recorded for S.

canabina — Indian mustard receiving 80 kg N ha™'

Shukla et al. (2002) also conducted an experiment to investigate the effect of §
(0 or 40 kg ha™) and N (60, 90 or 120 kg ha™') on the yield and yield attributes
of rape cultivars. Sulphur did not significantly affect the seed yield and yield
attributes. But N at 120 kg ha™ produced higher seed yield than N at 60 and 90
kg ha™.

Singh (2002) conducted a study with variety Varuna of mustard having 5 levels
of nitrogen (0, 30, 60, 90 and 120 kg ha™) and five levels of P (0, 15, 30, 45
and 60 kg ha™). Application of N and P increased the seed yield. However, the
significant increase in seed yield was recorded up to 120 kg N ha™ with 60 kg P
ha. The maximum seed vields (12.98 and 13.83 q ha™') were obtained with the

application of nitrogen at 120 kg ha™.

Shukla er al. (2002) investigated the integrated nutrient management for Indian
mustard (B. juncea). They observed maximum seed yield ha'! with the

application of 120 kg N ha™.

Ghosh ef al. (2001) conducted an experiment to study the response of 3 levels

of K (0, 12.5 and 25 kg ha'), 3 levels of N (0, 40 and 80 kg ha') and
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biofertilizers (Azotibacter, Azospirillum) under irrigated condition. Interaction
between K and biofertilizers and between biofertilizer and N were found
significant in increasing the vield of rapeseed. They observed that maximum
yield of rapeseed was obtained followed by the yield obtained with 80 kg N/ha
along with 12.5 kg K ha™.

Sidlauskas (2000) found that the yield of rapeseed was increased with the
increasing rate of nitrogen levels up to 120 kg ha™'. Further increase of nitrogen

level did not affect the seed yield.

BARI (1999) investigated with 4 levels of nitrogen (0. 80,120,140 kg ha™") on
different varieties of mustard and yields were found 493.3, 833.3, 940.0, 993.7
kg ha'' respectively. Zekaite (1999) also reported that, the seed yield of
rapeseed (0.88 t ha™) was obtained at a nitrogen fertilization of 90 kg ha™.

Fertilization of nitrogen at 120 kg ha™ significantly increased the seed yield.

Patel (1998) conducted an experiment to study the response of mustard
(Brassica juncea) ev. Varuna to 3 levels of irrigation and 4 levels of nitrogen
(0, 20, 40 and 80 kg ha™'). He obtained seed yield averaged 0.43, 0.73, 0.95 and
1.21 t ha™ with 0, 20, 40 and 60 kg N ha™, respectively. Singh et al. (1998)
reported that seed and oil yields as well oil component values were increased

with increasing nitrogen rates (0, 40, and 80 kg N ha™),

Shukla and Kumar (1997) reported that six varieties of Indian mustard were
grown Lo assess the effect of nitrogen fertilization on yield attributes, seed yield
and oil content. They found that N application at 120 kg ha™ significantly

influenced the seed yield.

Gurjar and Chauhan (1997) observed thal Pusa Bold and Kranti were grown in
winter seasons at 5 N + P levels and at row spacing of 30 cm or 45 cm. They
found that seed yield did not differ between cultivars, was greater at 30 cm

spacing (1.68 vs. 1.12 1 ha') and increased up to 75 kg N + 50 kg P205 ha™".
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Islam and Mondal (1997) in a field trial showed that application of four levels
of nitrogen 0, 100, 200, 300 kg ha” yielded 0.69, 1.29, 1.45, 1.21 t ha™' sceds,
respectively. They observed increased seed yield up to 200 kg N ha™',

Hossain and Gaffer (1997) conducted a trial with 5 levels of nitrogen at 0, 100,
150, 200, 250, kg ha”' on rapeseed and maximum yield was found 1.73 t ha’
with 250 kg N ha™.

Thakuria and Gogoi (1996) conducted an experiment on Brassica juncea cv,
T™M 2. TM 4 and Varuna to evaluate the effect of 2 row spacing with 4 levels of
nitrogen fertilizer (0, 40, 80 and 120 kg N ha"). Seed yield and yield
components significantly increased with increasing N application up to 80 kg

=1
ha™.

Tuteja et al. (1996) investigated the effect of nitrogen at 60, 90 and 120 kg ha™'
on the yield of Brassica juncea cv. Varuna. Seed yield was highest (1.12 t ha™)

with 120 kg N ha™.

Mondal ef al. (1996) reported that the highest seed yield of rapeseed (1.40 t/ha)
was obtained from fertilizer levels of 150:90:100:30:4:1 kg ha” of N, P205,
K20, S. 7Zn and B with 6 tones of cow dung. This level of fertilizer was the
most profitable among the 5 levels of fertilizers. Arthamwar ef al. (1996)
conducted an experiment with mustard variety (Pusa Bold and T-59) having
both the 3 levels of N (0, 50 and 100 kg ha™') and P205 (0, 40 and 80 kg ha™).
Result showed that highest seed yield obtained with N at of 100 kg ha™ (1.20 t
ha') and 80 kg P205 (1.25 tha™).

Dobariya and Mehta (1995) also reported that increasing nitrogen rate from 25
to 75 kg ha”' increased seed yield from 2.07-2.41 t ha™. Letu ef al. (1994) also
reported that application of 3 levels of N at 0, 120, 160 kg ha™ produced the
seed yield of 1.3, 1.4 and 1.5 t ha™', respectively.

Tarafder and Mondal (1990) set an experiment to evaluate the effect of

nitrogen and sulphur on seed yield of mustard (var. Sonali Sarisha) and found
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that seed yield increased with increasing levels of nitrogen or both nitrogen and
sulphur.The results suggested that the nitrogen at the rate of 120 kg ha” did
produce the economic seced yield in mustard in the grey terrace soil of

Joydebpur.

Perniona et al. (1989) studied the effect of nitrogen (50, 100 and 150 kg ha'l]
on winler rape and found that average seed yield increased with the increased

rate of nitrogen at 150 kg ha™.

Singh and Saran (1989) set an experiment with Brassica campestris var. Toria
and applied different doses of nitrogen. They found that nitrogen at the rate of
60 kg ha™' increased the seed yield. This dose gave seed yields of 1.20 t ha
compared to 0.89 t ha™ without nitrogen. A further increase in vield with 90 kg

ha™' was not significant.

Shamsuddin et al. (1987) working with five levels of nitrogen (0, 30, 60, 90
and 120 kg N ha') and four levels of irrigation and observed that different
levels ol mitrogen did not significantly differed the seed vield. Nitrogen at the
rate of 120 kg ha gave seed yield of 830 kg ha™.

Mondal and Gaffer (1983) conducted experiment with Sampad variety of
mustard having 5 levels of N (0, 35, 70, 105 and 140 kg ha™") and four levels of
P205 (0, 35, 70 and 105 kg ha™'). The highest seed yield (1280.95 kg ha™) was
obtained from N treatment of 140 kg ha™ which was found identical with that
of 105 kg ha™.

2.1.9 Stover yield

Prasad et al. (2003) reported the effect of N, S and Zn fertilizers on the nutrient
uptake, quality and yield of Indian mustard cv. Vaibhav. The treatments
consisted of 60 kg N ha™ singly or in combination with 30 kg P,20 kg S, 5 kg
Zn; 30 kg P+20kg S; 30 kg P+5kg Zn: 20 kg S + 5 kg Zn; or 30 kg P + 20
kg S + 5 kg Zn/ha. N, P, S and Zn were applied through urea. diammonium
phosphate. gypsum and zinc oxide respectively. The application of 60 kg N +
30kgP+20kg S+ 5 kg Znand 60 kg N + 30 kg P + 20 kg S ha' gave the
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highest stover yield (33.08 q ha™). Singh and Prasad (2003) also mentioned that
120 kg N ha™' gave the highest stover yield (12.22 q ha™).

Meena et al. (2002) conducted an experiment to study the effect of nitrogen,
irrigation and intercultural operation on yield and yield attributes of mustard.
The results of experiment revealed that the application of 60 kg N ha™
registered significantly higher stover yield of mustard over control. Singh et al.
(2002) also reported that stover yield increased significantly with successive

increase in nitrogen up to 120 ke ha™.

2.1.10 Harvest index (%)

Harvest index or the capacity to convert biomass into harvestable organs has
been recognized as an important selection criterion for many crops (Donald,
1963). Thus the increase in yield of cereals during past decades has been
associated with the improvement of harvest index. Nitrogen [fertilizer

influences the harvest index.

Cheema ef al. (2001) reported that increased fertilizer application up to 90 kg N
ha”' increased the harvest index. Kachroo and Kumar (1999) also got higher

harvest index at higher N rates.

Shukla and Kumar (1997) grew six varieties of Indian mustard to assess the
effect of nitrogen fertilization on yield attributes, seed yield and oil content.
They found that N application at the rate of 120 kg ha™ significantly influenced

harvest index.

Ali et al. (1996) observed that harvest index invariably increased owing to
increased rate of N application. Ali and Ullah (1995) obtained the maximum

harvest index in rapeseed with 120 kg N ha™'.

Patel ef al. (1980) reported that highest seed yield was achieved at the rate of

50 kg N ha™' due to the formation of higher harvest index in rapeseed.
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Chapter 3
MATERIALS AND METHODS

The experiment was undertaken to examine the effect of nitrogen on the yield

of rapeseed varielies.
3.1 Location

The research was conducted at the Agronomy ficld of Sher-e-Bangla
Agricultural University, Dhaka-1207, during the period from November, 2006
to March, 2007.

3.2 Site selection

The experimental field was located at 90°22" E longitude and 23°41° N latitude
at an altitude of 8.6 meters above the sea level. The land was in Agro-
ecological zone of “Madhupur Tract”™ (AEZ No. 28). It was Deep Red Brown
Terrace soil and belonged to “Nodda™ cultivated series. The soil was clay loam
in texture having pH 5.55. The physical and chemical characteristics of the soil

have been presented in Appendix L.

3.3 Climate

Cold temperature and minimum rainfall is the main feature of the rabi season.
Monthly total rainfall, average sunshine hour and temperature during the study

period (November to March) are shown in Appendix 11.
3.4 Variety

SAU Sharisha-1, BARI Sharisha-13 and BARI Sharisha-11, were used in the
experiment as the test crop. All varieties leaves are deep green, smooth and
hairless and look like leaves of cauliflower. Leaves are without petiole and
base of the leaf clasped half of the stem. Open flower lies below the bud. In
cach plant there are 60 to 70 siliquae. Siliquae is long, two chambered and each
siliqua contains 25-30 seeds. Seeds are big and 1000 seed weight is 3.5 g. The
seeds of BARI Sarisha-11 & BARI Sarisha-13 are blackish and the seeds of

SAU Sarisha-1 are whitish in colour. Plant height is 0.8 to 1.0 m. There are 4-5
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primary branches plant’. Flowers are yellow in colour. First flower is seen
after 25-30 days of sowing. Duration of flowering stage is longer than the other
varieties. It takes 95-100 days to mature. Per hectare yield ranges from 2100 to
2400 kg ha”'. The seeds of BARI Sarisha-11 and BARI Sarisha-13 were
collected from the Oilseed Research Centre, Bangladesh Agricultural Research
Institute, Gazipur-1701 and the seeds of SAU Sarisha-1 are collected from
Department of Genetics and Plant Breeding, Sher-e- Bangla Agricultural
University, Dhaka-1207. Before sowing, germination test was carried out in the

laboratory and percentage of germination was over 93.
3.5 Lay out of the experiment

The experiment was laid out in a Randomized Complete Block Design (RCBD)
(factorial) with three replications. There were 3 varieties treatments and 4
nitrogen fertilizer treatments for rapeseed. In the experiment, there were 3
replications and the total numbers of plots were 12x3=36. The size of each unit
plot was 2.7m % 4.0m = 10.8 m’. The replications were separated from one another
by 1.0 m.

3.6 Varietal treatments under investigation

There were 3 varielal treatments in the experiment. The treatments were
1. V,=S8AU Sarisha-1
2. V>=BARI Sarisha-11; and
3. V;=BARI Sarisha-13

3.7 Fertilizer treatments

There were 4 Nitrogen fertilizer treatments in the experiment, The standard rate
of P,Os @ 86 kg ha™', K,O @ 60 kg ha™', Sulphur @ 32 kg ha™, zinc oxide @ 5
kg ha™' and Boric acid @ 10 kg ha™ were applied to all the plots (BARI, 2001).
There were lour levels of N:

1. Ny= Control .-m
N;=60kg N ha™
N;= 120 kg N ha and
N;=180 kg N ha™

-2

e 42
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3.8 Details of the field operations

The particulars of cultural operations carried out during the experimentation are

presented below.

3.8.1 Land preparation

The land was ploughed with a rotary plough and power tiller. Ploughed soil
was then brought into desirable fine tilth and leveled by four of ploughing
operations and repeated laddering. The land was fellow, so the weeds of fellow
land were cleaned properly. The final ploughing and land preparation was done

on November 12, 2006.

3.8.2 Application of fertilizer

The amounts of fertilizer in the forms of urea, triple super phosphate, muriate
of potash, gypsum, zinc oxide and boric acid required plot™ were calculated
from fertilizer doses. During final land preparation one - half of urea and total
amount of all other fertilizers were applied and incorporated into soil. Rest of

the urea as treatment” was top dressed after 30 days of sowing (DAS).

3.8.3 Sowing and seed rate

The seeds were sown on November 13, 2006. Seeds were sown continuously in
30 em apart in rows at the rate of 9 kg ha” on good tilth soil condition to
conserve moisture, which ensured satisfactory germination of sceds. Afier
sowing: the seeds were covered with the soil and slightly pressed by hand.
Plant populations were kept constant through maintaining plant to plant

distance 3 cm in rows.

3.8.4 Thinning and weeding

The optimum plant population was maintained by thinning 15 DAS. At final
thinning plant spacing within rows was maintained 5 ¢cm plant to plant distance
in rows. Thinning was done in the entire plots with special care as to maintain a
constant plant population in the entire plot. One weeding with khurpi was given

25 days after sowing.
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3.8.5 Pest and disease management

The crop was sprayed with Malathion 57 EC @ 2 ml per liter of water, at

siliqua formation stage to control aphids.

3.8.6 Harvesting and threshing

The crop was harvested when 80% of the siliquae in terminal raceme turned
golden yellow in colour. The crop maturity varied with fertilizer and irrigation
treatments. Samples were collected from different places of each plot leaving
undisturbed one meter square in the centre. After collecting sample plants,
harvesting was started on March 20 and completed on March 25, 2007. The
harvested crops were tied into bundles, tagged and carried to the clean
cemented threshing floor. The crop bundles were sun dried by spreading those
on the threshing floor. The seeds were separated from the plants by beating the

bundles with bamboo sticks.

3.8.7 Drying and weighing

The seeds thus collected were dried to 6-8 % moisture contents. The stovers
were also dried in the sun. Dried seeds and stovers of each plot was weighed

and subsequently converted into kg ha™.

3.9 Collection of experimental data

For the convenient of collecting data, ten plants per plot were randomly
selected and tagged for recording various yield contributing characters and
yield. But for estimation of total dry matter, five plants were selected per plot
for each time (30, 45. 60, 75 DAS and at harvest) at difTerent growth stages of

plant.

3.9. 1 Plant height (em)

At different stages of crop growth for all treatments the height of five randomly
selected plants were measured from the base to the tip of the plant and mean
plant height was determined. The plant height was measured at 30, 45, 60, 75
DAS and at harvest.



3.9.2 Total dry matter (g/plant)

Dry matter at 30, 45, 60, 75 days after sowing and at harvest was observed and

average was recorded.

3.9.3Number of primary branches plant™

The primary branches were counted from the ten tagged plants in each plot at

harvest and average was taken.

3.9.4 Number of secondary branches plant™

The ten tagged plants in each plot were also used for counting the number of
secondary branches at harvest. The secondary branches which borne at least
one siliquac, were termed productive secondary branches and these were

counted at harvest and expressed on plant™ basis.

3.9.5 Length of main inflorescence (cm)

The ten tagged plants in each plot were also used for measure the length of
main inflorescence. The main axis length represents the section of plant from
point of initiation of first siliquae of most branches is termed as main
inflorescence. These lengths were measured at harvest and expressed on main

inflorescence basis.

3.9.6 Number of siliquae in the main inflorescence

Number of siliquae for each main inflorescence of ten tagged plants was
counted at harvest.

3.9.7 Number of siliquae plant™

The number of siliquae [rom ten tagged plants were counted afier the harvest
and expressed on plant™ basis.

3.9.8 Length of siliqua (cm)

Length of ten siliquae was randomly collected from the ten tagged plants and

average length per siliqua was calculated.
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3.9.9 Number of seeds siliqua™

Al the time of counting the number of siliquae, all the siliquae of ten plants
were thoroughly mixed and twenty siliquae were taken from this lot for
counting the seeds and was made average to find out the number of seeds

siliqua™,

3.9.10 Weight of 1000 seeds (g)

A composite sample was taken from the yield of ten tagged plants. 1000 seeds
of each plot were counted and weighed with a fine electric digital balance. The

1000 seed weight was recorded in g.

3.9.11 Seed yield (kg ha™)

Im * Im = lm" areas were sclected in middle arca of each plot for recording
seed yield per hectare. The total produce from the net area of each plot was

cleaned, weighted, and computed the seed yield in kg ha™.

3.9.12 Stover yield (kg ha™)

Before threshing. the total biological yield from the net area was recorded.
Later, the stover per net area of each plot was obtained by deducting the seed
yield plot™ from the biological yield plot™” and used to compute the stover yield

in kg ha™'.

3.9.13 Harvest index (%)

Harvest index was calculated by dividing the economic (seed) yield from the
net plot by the total biological yield (seed+stover) from the same area (Donald.,

1963) and multiplying by 100:

Seed yield (t ha™)
Harvest index = x 100
Biological yield (1 ha™")




3.10 Soil sampling

Three composite soil samples were collected within 15 cm depth of soil profile,
taking one from each block at first ploughing. Each composite sample was a
mixture of 10 samples obtained from ten different spois in each block.
Collected samples were air dried and ground to pass a 10-mesh sieve and
stored in polythene bags for laboratory analysis. Soil analysis was done at Soil

Resources Development Institute (SRDI).

3.11 Statistical analysis

The collected data were complied and analyzed by RCBD (factorial) design to
find out the statistical significance of experimental results. The collected data
were analyzed by MSTAT software (Russell, 1986). The means for all
recorded data were calculated and the analyses of variance [or all characters
were performed. The mean differences were evaluated by the Least Significant

Difference (LSD) test.
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Chapter 4
RESULTS AND DISCUSSION

The results of the present study have been discussed in this chapter. The growth
parameters are plant height and total dry matter plant”. The yield and yield
contributing characters are number of primary branches plant”, number of
secondary branches plant", length of main inflorescence, number of siliquae in
main inflorescence, number of siliquae plant”, siliquae length, number of seeds
siliquae™, 1000 seed weight, seed yield ha™', stover yield ha™' and harvest index
have been presented in different tables and figures. Chemical composition of
some Brassica oilseceds has been presented in appendix IIl. The analyses of
variance in respect of all the characters under study have been presented in
Appendix IV-VI. The detailed experimental findings have been explained and

discussed below with supporting references wherever possible.

4.1 Plant height (cm)

4.1.1 Effect of variety

A significant variation was found among the varieties (Fig. 1) for plant height at
30 DAS, 60 DAS, and 75 DAS and at harvest of rapeseed except 45 DAS. At 30
DAS the tallest plant height (12.25cm) was observed from BARI Sarisha-13 and
smallest was (10.50cm) from SAU Sarisha-1 which was statistically identical with
BARI Sarisha-11 (11.17cm). At 60 DAS, 75 DAS and at harvest of the tallest
plant (75.11, 99.01 and 101.17cm, respectively) were showed in the treatment
BARI Sarisha-13, which was statistically identical with similar than BARI
Sarisha-11 (73.99, 98.37 and 100.96¢cm) and the smallest were found (71.67,
96.24 and 98.16cm) from the SAU Sarisha-1 treatment throughout the life cycle.
Similar varietal significant variation also was found by Bhuivan er al (1989)
observed significant variation in plant height in different varieties of mustard and
rapesced. Jahan and Zakaria (1997) observed that BARI Sharisa 6 was the tallest
plant (142.5 cm) which was at par with Sonali (139.5 cm) and Jatarai (138.6 cm). The
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shortest plant was observed in tori-7 (90.97 cm). Mondal et al. (1992) observed the
highest plant height (134.4 ¢m) in the variety J-5004, which was identical with SS-
75 and significantly taller than TS-72 and Tori-7.

|H SAU Sarisa-1 W BARI Sarisa-11 [ BARI Sarisa-13

120.00 -
100.00 -
80.00 |

60.00

40.00 |

20.00 |

0co NN |

30 DAS 45 DAS 60 DAS 75 DAS At Harvest

Plant height {cm)

Days after sowing

Fig 1. Effect of variety on plant height (cm) of rapesced at different days after
sowing (DAS)

4.1.2 Effect of nitrogen
[ach successive increase of nitrogen increased the plant height significantly. It

was observed from Fig. 2 that plant height varies due to variation of nitrogen at
different growth stages. Application of 180 kg N ha” produced the tallest plant
height and the shortest plant height was produced due to control treatment. This
might be due (o the fact that nitrogen plays vital role in both cell division and cell
enlargement. These findings ware in agreement with those of Sinha er al. (2003),
Tripathi and Tripathi (2003), Singh et al. (2002). Tarafder and Mondal (1990)
they observed that plant height increased with increasing rate of nitrogen but
successive increase in nitrogen up to 120 ke ha™. Patel et al. (1998), Shamsuddin
et al. (1987), Gurjar and Chauhan (1997), Thakuria and Gogoi (1996) revealed
taller plant height at 140 kg N ha™ which was identical with that of 105 kg N ha™.
Maximum plant height was recorded at 100 kg N ha' reported by Patel et al.
(2004).
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Fig 2. Effect of levels of nitrogen on plant height (cm) of rapeseed at different days
after sowing (DAS)

4.1.3 Interaction effect of variety and nitrogen

There were no significant interaction effect between variety and levels of

nitrogen. However, there were numerical differences when varietal performance
increased. All the days it was found the BARI Sarisha- 13 and 180 kg N ha’'
produced the tallest plant height (Table 1). The smallest plant height was found
from SAU Sarisha-1 and conirol treatment.

Table 1. Interaction effect of (variety and nitrogen) on plant height and total dry
matter production of rapeseed at different days after sowing (DAS)

Variety Plant height {cm) Total dry matter {g/plant)
4
. 5 5
Nirogen | 0 | DAS | DAS | 5PAS | puvest | DAS | DAS | DAS | das | Atbarvet
ViNg 8.00 4765 6313 8504 8686 024 045 210 237 4.07
Wi, 900 5854 7064 9608 98.01 024 0B85 257 297 5.48
ViNz 1267 5811 7498 10042 10323 104 148 313 350 8.70
ViNz 1233 5935 7759 10343 10455 193 248 454 477 B.69
VzMo 900 5176 6334 8452 8652 031 094 213 310 4.81
VaM, 10.00 5429 7509 10053 10253 040 123 267 3383 B.17
ValNz 1300 6018 76855 10199 10677 110 184 383 433 10.14
Va3 1267 6252 8100 10644 10803 120 294 480 503 10.68
Wil 10.33 5345 6520 8448 8482 042 120 280 317 5.95
ValNg 11.33 6101 789 10240 10388 051 1685 330 500 5.88
Va2 13.00 5583 7TE95 10239 108862 147 224 472 8607 13.49
Wala 1433 6386 8133 10677 10754 133 204 543 727 13.67
LSDg s 2.33 6.33 4.00 3.87 5.06 013 042 042 1.44 201
V) = SAU Sarisha- | N, = Control |
Ny=060kg N ha

V., = BARI Sarisha- 11

Vi = BARI Sarisha- 13

MN.=120kg N ha'
N:= 180 kg N ha™
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4.2 Total dry matter (g/plant)

4.2.1 Effect of variety

Significant variation was found in total dry matter per plant among the different
varieties in all growth stages. Distinct differences were observed in dry matter
production after 30 DAS (Fig 3). These differences further increased at the
successive stages. Wright er al. (1988) expressed the similar observation. The total
dry matter production was increased with each increment of variety levels., At 30
DAS, treatment BARI Sarisha-13 (0.86g) produced the maximum dry matter
which was statistically similar (0.75g) with BARI Sarisha-11 and the minimum
dry matter production (0.69g) from SAU Sarisha-1. At 45 DAS, the maximum total
dry matter produced (2.00g) by treatment of BARI Sarisha-13 and the minimum
total dry matter from (1.32g) SAU Sarisha-1 which was statistically similar with
(1.76g) BARI Sarisha-11. Similarly at 60 DAS, the maximum total dry matter
produced (4.06g) by BARI Sarisha-13 and the minimum total dry matter from (3.09g)
from SAU Sarisha-1 which was statistically similar with (3.36g) BARI Sarisha-11.
At 75 DAS and at harvest both produced (5.38 and 10.00g) total dry matter in
BARI Sarisha-13 and the minimum produced (3.40 and 6.74g) from SAU Sarisha-1
which was statistical similar with (4.07 and 7.95g) respectively (Appendix vii). The
results revealed that the variety BARI Sarisha- 13, BARI Sarisha- 11 and SAU
Sarisha- 1 had tall plant and more branching habit and that’s why these varieties
produced more branch and stem weight. These results ware in agreement with
Chakraborty ef al. (1991) who reported that dry matter production in crops was

controlled by varietal characteristics.
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Fig 3. Effect of variety on total dry matter (g/plant) of rapeseed at different days
afier sowing (DAS)

4.2.2 Effect of nitrogen

The dry matter plant” at 30, 45, 60, 75 DAS and at harvest was higher due to
nitrogen application. Each level of nitrogen significantly increased dry matter
over preceding level (Fig. 4). Nitrogen at 180 kg ha™ produced the highest dry
matter per plant (1.22 g, 2.79 g. 4.92 g, 5.69 g and 11.02 g at 30, 45, 60, 75 DAS
and at harvest) than 60 and 120 kg N application ha™'. The yield of a crop depends
on the dry matter production and amount of dry matter partitioning into its
harvestable organ. The increase in the number of branches plant”' may be ascribed
to the functional role of nitrogen in the plant body. The chief functions of N are
cell multiplication. cell elongation and tissue differentiation. With adequate
supply of N the plants grew taller, produced more functional leaves with higher
chlorophyll content. Thus photosynthesizing area might have increased resulting
in greater production of dry matter pianl". So, at any given time the dry matter
accumulation is a physiological index, which is closely related to the
photosynthetic activity of leaves. These findings confirmed the observations of

Kumar and Gangwar (1985), Tomar and Mishra (1991) and Upasani and Sharma
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(1986). Bharati and Prasad (2003), Vvas ef al. (1993), Singh et af. (2002), Shukla
et al. (2002), Murtaza and Paul (1989), Mondal and Gaffer (1983) also obtained
highest result at the rate of 180 kg N ha™ on dry matter production.

[ENO WN1 CIN2 CIN3 |
12.00 | '

10.00 |
8.00 ‘

6.00 - =

|
i

30 DAS 45 DAS 60 DAS 75 DAS At Harvest
Days after sowing

Total dry matter (g/plant)

Fig. 4 Effect of levels of nitrogen on total dry matter (g/plant) of rapeseed at
different days after sowing (DAS)

4.2.3 Interaction effect of variety and nitrogen

There was no significant difference in total dry matter production due to variety
and levels of interaction (Table 1). Results showed that with increasing levels of
nitrogen in all the varieties, numerically the total dry matter increased. Apparently
the highest total dry matter was found from the treatment combination of variety
BARI Sarisha-13 with 180 kg N ha™'. The lowest total dry matter was found from
the treatment combination of the variety SAU Sarisha 1 and control treatment
(Table 1).

{,4.3 Number of primary branches plant™
4.3.1 Effect of variety
From the study it was found that variety had great influence on the number of

primary branches per plant in rapeseed (Fig. 5). The maximum numbers of
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primary branches (2.51) were found from BARI Sarisha-13 and the lowest (1.73)
numbers of primary branches were found from SAU Sarisha-1 treatment which
was statistical similar than (1.79) BARI Sarisha-11(Table 2). Jahan and Zakaria
(1997) observed 4.07 primary branches plant” in the local Tori-7 and Sampad
which were at par BLN-900. The minimum primary branches plant™ (2.90) was

produced by Jataria.

B SAU Sarisa-1 MBARI Sarisa-11 [1BARI Sarisa-13

2 1.00

Number of primary branches plant-1  Number of secondary branches plant-1

Fig. 5 Effect of variety on number of primary and secondary branches plant ' of
rapesecd

/@Mit rogen

Nitrogen fertilizer had significant effect on primary branches plant”, The levels of

nitrogen (180 kg ha™") produced higher number of primary branches over the other
doses (Fig. 6). Increasing rates of nitrogen increased the number of primary
branches plant” and successive treatment differences were also significant (Table
3). So number of branches plant” influences the yield of rapeseed and it gradually
increased with the increase in nitrogen fertilizers. This findings were supported by
Tripathi and Tripathi (2003), Ozer (2003), Singh ef al. (2003), Sharma and Jain
(2002), Singh er al. (2002), Shukla et al. (2002), Patel (1998), Tarafder and
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Mondal (1990), Shamsuddin et al. (1987), Mondal and Gaffer (1983) who
obtained significant higher number of primary branches plant’ by applying

nitrogen up to 180 kg ha™'.
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Fig. 6 Effect of nitrogen on number of primary and secondary branches
plant” of rapeseed

4.3.3 Interaction effect of variety and nitrogen

It was observed that the combined effect of variety and nitrogen had showed
significant difference to produce primary branches plant”. BARI Sarisha- 13 and
120 kgNha' was found the height (3.87) and the lowest (0.56) primary branches

plant™ from BARI Sarisha- 11 and control combined treatment.

éﬁ Number of secondary branches plant™

#

'4.4.1 Effect of variety

There was a significant variation in number of secondary branches planl" among
the varieties (Fig.3). The variety BARI Sarisha- 13 produced the highest number
of branches plant” (3.83) and lowest number of branches plant”! (2.72) was
produced by the variety SAU Sarisha- | which was statistically similar (2.78) with
BARI Sarisha-11.
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4,42 Effect of nitrogen
;f/ g

Nitrogen application favored to produce number of secondary branches plant”
(Fig. 6). However, the significant increase was noted at the level of 180 kg N ha'!
which was 4.77 kg N ha™ compared to 60, 120 kg N ha and control (Table 3).
Singh et al. (2003) and Singh et al. (2002) obtained increased number of the
secondary branches plant' with nitrogen at 180 kg ha”. Ali and Ullah (1995)
observed the similar trend incase in number of branches plant” with the increase
in nitrogen levels. Number of branches plant” was highly responsive to nitrogen
reported by Prakash and Verma (1997) and Ali and Rahman (1986). But Sharma
and Jain (2002) reported higher secondary branches plant™ at the rate of 80 kg N
ha™.

4.4.3 Interaction effect of variety and nitrogen

The treatment combination of variety and nitrogen had significant effect on
secondary branches planl" (Table 4). In the present work, it might be concluded
that BARI Sarisha- 13 and 180 kg N ha produced (5.67) maximum number of
secondary branches plant™ and the lowest number of secondary branches plant™
(0.83) were produced from the SAU Sarisha-1 in combination with control

treatment.

:Juﬁfl_:ength of main inflorescence

:'I.S.l Effect of variety

From the study, it was found that variety had significant effect on the length of
main inflorescence (Table 2). The Variety BARI Sarisha- 13 produced highest
length of main inflorescence (62.86 cm) and the lowest (54.68 ¢m) from the SAU

Sarisha-1 treatment.

4.5.2 Effect of nitrogen
W

Nitrogen fertilizer had significant effect on the length of main inflorescence. The
rate of 120 and 180 kg N ha" showed significant effect on length of main
inflorescence (67.27 and 67.88 cm respectively) and SAU Sarisha-1 gave the
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lowest one (47.61 ¢m) (Table 3). However. the differences between 80 and 180
ke N ha" were not found significant. The main functions of N are cell
multiplication, cell elongation and tissue differentiation. With adequate supply of
N the plants grew taller, produced more functional leaves with higher chlorophyll

content.

4.5.3 Interaction effect of variety and nitrogen

A significant variation was seen in the treatment combination of variety BARI
Sarisha-13 and the rate of 120 kg N ha™ produced the highest length (73.17 cm) of
main inflorescence (Table 4) which was also similar with the BARI Sarisha- 13
and 180 kg N ha™'.

%Numher of siliquae in the main inflorescence

4.6.1 Effect of variety

Number of siliquae is an important factor for increasing yield. which is adversely
supported by wvariety. Number of siliquae in the main inflorescence was
significantly affected by the variety in this study. The maximum (47.84) number
of siliquae were found in SAU Sarisha- | (Table 2) and the minimum siliquae
(43.93) from BARI Sarisha-11. Mondal et al. (1992) observed the maximum
number of siliquaec (51.22) in the variety J-5004 which was identical with the
variety Tori-7 and the lowest number of siliquae (41.9) was found in the variety
S8-75.

4)/ﬁQ’Effect of nitrogen

Application of N at 180 kg ha'! significantly increased the number of siliquac in
the main inflorescence (50.18) which was statistically identical with (49.25) 120
N kg ha'over control (40.69) Table 3. The higher number of siliquae with higher
rates of N was might be due to higher LAI, which resulted in a greater number of

siliquae being carried by each inflorescence.
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4.6.3 Interaction effect of variety and nitrogen

From the study, it was also observed that treatment combination of variety and
nitrogen had significant effect on number of siliquae in the main inflorescence.
SAU Sarisha 1 and 180 kg N ha™' produced maximum number of siliquae in the
main inflorescence (53.37). The combination of variety with adequate supply of N
the plants grew taller, ultimately produced more number of siliquae in the main

inflorescence.

7éﬁf*hur.lhrf:r of siliquae plant”
4.7.1 Effect of variety

Number of siliquae is an important factor for increasing yield, which is adversely
supported by variety. Number of siliguae in the main inflorescence was
significantly affected by variety in this study. The maximum (98.78) numbers of
siliquac were found in BARI Sarisha- 13 (Table 2) which was statistically
dentical with (95.71) BARI Sarisha- 11 and the minimum siliqua (82.34) from
SAU Sarisha-1. Mondal et al. (1992) observed the maximum number of siliquae
plant” (136) in the variety J-5004 which was identical with the variety Tori-7 and the

lowest number of siliquae plant™ (45.9) was found in the variety $S-75.

4/1;./57.2/ Effect of nitrogen

Nitrogen fertilizer had significant effect on number of siliquae plant™. The rate of
120 kg N ha™ showed highest number of siliquae plant” (108.64) which was
statistically identical with 180 kg N ha™ and the lowest one (68.71) from control
(Table 3). Similar results were also supported by Shukla et al. (2002), Singh et al.
(2003), Singh et al (2002), Tarafder and Mondal (1990) and Shamsuddin et al.
(1987). On the other hand, higher number of siliquae plant™ obtained at 80 kg N
ha™! by Khan et al. (2003). Sharma and Jain (2002), Patel (1998). Seed yield
increased mainly due to greater number of siliquae plant” and seeds siliquﬂ']. The
number of siliquae plant™” increased linearly with increasing rates of N. The higher
number of siliquae with higher rates of N was might be due to higher LAL. which

resulted in a greater number of siliquae being carried by each inflorescence.
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Greater number of siliquae was associated with higher LAI, which combined with

larger LAD, led to higher final seed yield of rapeseed.

4.7.3 Interaction effect of variety and nitrogen

From the study, it was also observed that treatment combination of variety and
nitrogen had significant effect on number of siliquae plant".BARJ Sarisha-11 at
120 kg N ha™ was produced (115.30) maximum number of siliquae plant” which
was statistically identical (114.57) with BARI Sarisha- 13 and 120 kg N ha™'. The
combination of variety with adequate supply of N the plants grew taller,

ultimately produced more number of siliquae plant™.

4.8 Length of siliqua (cm)
4.8.1 Effect of variety
Variety had no significant effect on the siliquae length. Generally it was that

length of siliqua is a genetical factor (Table 2).

4.8.2 Effect of nitrogen

Nitrogen had also insignificant effect on the siliquae length. Generally it was that

length of siliqua is a genetical factor (Table 3).

4. 8.3 Interaction effect of variety and nitrogen

In this study, interaction effect of variety and nitrogen showed not significant

effect on siliquae length (Table 4).

4.9 Number of seeds siliqua™
4.9.1 Effect of variety

Number of seeds siliqua” was significantly affected by variety. The highest
number (27.30) of seeds Siliqua" was observed in BARI Sarisha- 13 and the
lowest number of seed was found from BARI Sarisha- 11 (Table 2). Seed siliqua™
varied differently indifferent varieties due to the genetical character which

performed to elongate the siliquae length and have more number of seeds.
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4.9.2 Effect of nitrogen

Nitrogen rates significantly influenced the number of seeds siliqua™. The number
of seeds siliqua™ was increased with the increase of nitrogen rates (Table 3). The
significant highest number of seeds siliqua™ (29.23) was found with the rate of
120 kg N ha™ which was identical (29.04) with 180 kg N ha™. Seeds siliqua™
increased with the increasing levels of nitrogen up to a certain levels and
thereafter declined. It might be due to the excess amount of nitrogen plant”
became more vigorous. Similar response in number of seed siliqua™ that were
obtained by Singh (2002), Shukla et al. (2002), Tarafder and Mondal (1990),
Sharma and Jain (2002) obtained higher number of seeds siliqua™ at the rate of 80
kg N ha'. Patel (1998) also obtained similar response of nitrogen on number of
seeds siliqua". It might be due to the fact that vigorous vegetative growth due to
nitrogen resulted in adequate supply of photosynthesis for the formation of

siliqua.

4.9.3 Interaction effect of variety and nitrogen

Variety as well as nitrogen interact each other to produce seeds siliqua” in
rapeseed. An insignificant variation in the number of seeds siliqua”’ was found

with the different interaction of variety and nitrogen in this study (Table 4).

4.10 Weight of 1000 seeds (g)

4.10.1 Effect of variety

Variety had significant effect on the weight of 1000 seeds (g). The seed weight in
terms of 1000-seed varied significantly at 1% level among the varieties. The
variety BARI Sarisha- 13 produced the heaviest seed (3.61 g) and the lowest
1000-seed weight (3.21g) was produced by SAU Sarisha- 1 (Table 2).Variety
BARI Sarisha- 11 produced intermediate 1000-seed of 3.31 g.

4.10.2 Effect of nitrogen

From Table 3. it was reveled that the application of nitrogen at 60. 120 and 160 kg
ha™' had significant effect on 1000 seed weight. The 1000 seed weight increased
with the increase of nitrogen levels. At the rate of 120 kg N ha' produced
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maximum seed weight (3.62 g) and control treatment gave the lowest one (3.03
£). Sharma and Jain (2002) also obtained highest 1000 seed weight at 80 kg N/ ha.
But, Ozer (2003), Singh et al. (2002), Shukla ef al. (2002) and Shamsuddin ef al.
(1987) obtained highest 1000 seed weight N at 120 kg ha™. Singh (2002)
conducted an experiment with Varuna variety of mustard having 5 levels of
nitrogen (0, 30. 60, 90 and 120 kg ha™') and five levels of P (0, 15, 30. 45 and 60
kg ha). Application of N and P increased 1000 seed weight. However, the
significant increase in 1000 seed weight was recorded up to 120 kg N ha™'. It
might be due to enhanced growth attributes that diverted the photosynthesis to
reproductive organs for the formation of large sized, number of seeds of higher
seed weight that ultimately increased the yield ha™. So seed yield of rapeseed was

greally influenced by 1000 seed weight.

4.10.3 Interaction effect of variety and nitrogen

Interaction effect of variety and nitrogen was found significant in relation to 1000
seed weight of rapeseed (Table 4). The highest weight of 1000 seed (3.94 2) was
found from the combination of BARI Sarisha- 13 at 180 kg N ha™. it was
statistically similar with BARI Sarisha- 13 with 120 kg N ha”'. The 1000 seed
weight increased with the increasing levels of variety and nitrogen reported by
Abadi et al. (2001) Tomar ef al. (2001), Singh et al. (1998). Mondal et al. (2000)
obtained significant higher 1000 seed weight by applying two varieties along with
80 kg N ha™.
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Table 2. Effect of variety on yield and yield contributing characters of

rapeseed
MNumhber | |
Length of Number | Length | Number | weioht
Variety of main siliquae of of of DF Syt
L s ; ok i index
inflorescence in the siliquae siliqua seeds 1000 %)
(cm) main plant” {cm) siliqua™ Scads (
inflorescence | (g)
Vi 54.68 4784 82.34 7.51 2565 3.21 43.41
\E 58.82 43.93 9571 761 2395 331 4359
Vs 62.86 4566 98.78 7.70 27.30 3.61 41.96
[
LSDg s 1.54 0.89 2.48 ' NS 0.55 0.03 | 02

V| = SAU Sarisha- 1
Vo= BARI Sarisha- 11
V= BARI Sarisha- 13

Table 3. Effect of levels of nitrogen on yield and yield contributing characters

of rapeseed
Nitrogen Length Number Number | Length | Number | Weight | Harvest
al of ol of af of index (%)
main siliquae siliquae | siliqua secds 1000
inflorescence | in the main plant” {cm) siliqua”’ seeds
(cm) infloreseence (gm})
No 47 61 4069 8871 7.48 21.41 3.03 41.44
N, 52.39 43.13 83.49 7.72 22.87 343 43.56
N2 67.88 49.25 108.64 7.81 29.23 362 45.17
N3 67.27 50.18 108.27 744 29.04 343 41.78
LSDuss | 178 1.02 2.36 I NS ’ 0.63 ‘ 0.04 023

Ny = Control

N, =60 kg N ha™
N, =120 kg N ha™
N;=180 kg N ha

39




Table 4. Interaction effect of variety and nitrogen on yield and yield contributing characters of rapeseed at different days

after sowing (DAS)
Naniher Number Length Number Number Length Number Weight
Variety of of f s .nf .nf . Pf g ot
- main siliguae siliquae siliqua seeds 1000
b primary | secondary infl E in lant” ) iliqua™ od
Nitrogen SR britohes nflorescence 1 ) pla (cm siliqua seeds (g)
lant” lant™ (o) L
P P inflorescence
ViNg 077 0.83 47.07 43.37 63.36 7.41 21.02 3.02
V3N, 1.17 1.60 50.31 44,95 72.83 7.62 22.41 3.34
V4N, 2.04 4,23 60.24 4969 97.50 7.56 2087 3.36
VN3 292 423 61.11 53.37 9567 7.46 29.31 3.15
VaNg 0.56 0.86 46.79 3s.23 69,50 7.48 20.11 3.03
VN, 065 1.58 46.56 41.53 8568 7.85 21.47 328
VN, 2.90 4.27 70.23 48.13 113.12 8.01 27.23 3.73
ValN, 3.06 4.40 68.70 47.83 114.56 7.1 27.0 321
VaiNg 1.08 1.23 4898 4047 73289 7:51 23.1 3.03
VN, 1.37 297 67.29 42.90 81.87 7.E68 2471 3.67
VN, a.87 5.43 7317 49.92 115.30 7.86 30.58 3.79
V3N, 3.77 5.67 72.00 48,34 114,57 7.78 30.82 3.94
LSDoes | 0.24 0.30 3.09 177 4.96 NS 1.09 0.06
V, =S8AU Sarisha- 1 Ny = Control
V,=BARI Sarisha- 11 N; =60 kg N ha™'

V= BARI Sarisha- 13 N; =120 kg N ha’

N;= 180 kg N ha
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4.11 Seed yield (kg ha™)

4.11.1 Effect of variety

The seed yield of rapeseed significantly differed among the varieties. BARI
Sarisha- 13 produced the highest yield of 1797.25 kg ha™' and the lowest seed
yield (1603.13 kg ha') was obtained from the variety SAU Sarisha- 1. The
variety BARI Sarisha- 11 produced intermediate seed yield of 1679.76 kg ha™
(Fig. 7). The above results indicate a presence of substantial variation in this
character among the varieties. Production of the highest seed vield by the
variety BARI Sarisha- 13 might be due to the contribution of cumulative
favorable effects of the crop characteristics viz. number of branch plant™, pods
plant”, and seeds pod™. It has been reported that the higher seed yield was
positively correlated with plant height, branches plant” . pods plant™, seeds pod”
' and 1000-seeds weight. Rahman (2002) observed higher seed yield in BARI
sharisa-7, BARI sharisa-8 and BARI sharisa-11 (2.00-2.50 t ha') and the lowest
yield in variety Tori-7 (0.95-1.10 t ha™).

B SAU Sarisa-1 B BARI Sarisa-11 mBARI Sarisa-13 |

3000
2500 |
2000 -

1500 -

Yield (kg/ha)

1000 |

00

Seed yield (kg ha-1) Stover yield (kg ha-1)

Fig. 7 Effect of variety on seed and stover yield (ka ha™) of rapeseed

4.11.2 Effect of nitrogen

Different rates of nitrogen significantly increased the seed yield ha™. Nitrogen
at 120 kg N ha' significantly increased the seced yield (1974.62 kg
ha”) which was identical (1911.23 kg ha™) with 180 kg N ha™ over control
(1262.91 kg ha™') and 60 kg N ha™' (1624.76 kg ha™"). Seed yield increased with
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the increasing rates of nitrogen fertilizer application up to 120 kg N ha” and
thereafter declined (Fig. 8). Higher seed yvield was also obtained with same
nitrogen rate as reported by Singh and Prasad (2003). Singh er al. (2003).
Shukla et al. (2002), Singh (2002), Singh et al. (2002), Shukla and Kumar
(1997), Tuteja et al. (1996), Shamsuddin et al. (1987). In some cases the
highest seed yields kg ha™ were obtained by Singh (2004), Sharma and Jain
(2002), Ghosh er al. (2001), Khan et al. (2003), Singh er al. (1998) and
Thakuria and Gogoi (1996) at 80 kg N ha™. Increase in the seed yield of
rapeseed due to increasing nitrogen levels may be attributed to the favorable
improvement in all the yicld attributes with N fertilization. But access doses of
nitrogen at any plant become more vigorous, it may be duration of plant life
(mainly vegetative part) cycle elongation and they do not complete their

reproductive part. So, plant becomes comparatively less productive.

ENO EN1 BN2 mN3

‘ 3000
2500 |
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1500 |

Yield (kg/ha)

1000 |

Seed yield (kg ha-1) Stover yield (kg ha-1)

Fig. 8. Effect of levels of nitrogen on seed and stover yield (kg ha™) of
rapeseed

4.11.3 Interaction effect of variety and nitrogen

Interaction Effect of variety and nitrogen influenced the seed yield ha™ and
seed yield was significantly superior (2029.19 kg ha™') at BART Sarisha-13 with
120 kg N ha' which was similar (2014.58 kg ha™) with 120 kg N ha™ and
minimum seed yield was (1097.76 kg ha' ) at SAU Sarisha-1 with control

treatment ( Table-5).
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4.12 Stover yield (kg ha™)
4.12.1 Effect of variety

The highest stover yield 2505.38 kg ha™ produced by the variety BARI
Sarisha- 13 and the lowest stover yield was 2169.95kg ha from the varicty
BARI Sarisha- 11 (Fig. 7). Variety BARI Sarisha- 13 and BARI Sarisha- 11 are
of tall plant type and more branching habit which have contributed towards

producing more stover yield.

4.12.2 Effect of nitrogen

The nitrogen application lavorably influenced the stover yield and the
difference among the consecutive levels was significant. The application of 180
kg N ha™' gave significantly highest stover yield (2681.39 kg ha™) over 60 and
120 kg N ha'(2107.90 and 2411.48 kg ha™ respectively) and control (1777.35
kg ha'). These findings were in agreement with that of Singh and Prasad
(2003), Singh ef al. (2002). But, Meena er al. (2002) observed higher stover
yield of mustard at the nitrogen rate of 60 kg ha™'. It might be due to increasing
rate of nitrogen up to 180 kg ha’, increases the plant height, dry maltler,
number of branches and length of the main inflorescence and ultimately

increased the stover yield.

4.12.3 Interaction effect of variety and nitrogen

Interaction effect of variety and nitrogen had significant effect on stover yield.
The highest (3065.88 kg ha™) stover vield was found from BARI Sarisha- 13
with 180 kg N ha”'. The BARI Sarisha- 13 with the rate of nitrogen at 180 kg
ha™ showed the result that was statistically different from other treatments and

the lowest stover yield from SAU Sarisha- 1 and control treatment (Table-5).

4.13 Harvest index (%)

Harvest index is the ratio of economic yield and biological yield and it was
influenced by different variety and nitrogen levels which was shown.

4.13.1 Effect of variety

It was observed from the table 4 that different varieties had significant effect on

harvest index. Among the three varicties, BARI Sarisha- 11 gave the highest



harvest index (43.59%) which was statistically identical (43.41%) with SAU
Sarisha- | and the lowest value of harvest index (41.96%) was obtained from

the treatment BARI Sarisha- 13 (Table-2).

4.13.2 Effect of nitrogen

From Table 3 it revealed that the diffcrent nitrogen levels had significant effect
on harvest index. Application of nitrogen at 120 kg ha™ significantly increased
the harvest index (45.17%) followed by 60 and 180 kg ha™' (43.56% and
41.78% respectively) and control (41.44%). Highest harvest index observed at
120 kg N ha™'. Similar result was also observed by Shukla and Kumar (1997) at

the same nitrogen level.

4.13.3 Interaction effect of variety and nitrogen

It was observed that variety and nitrogen interaction had significant effect on
harvest index. Harvest index was significantly higher in BARI Sarisha- 11 in
combination with 120 kg N ha and produced lower harvest index (39.14%)
from SAU Sarisha- 1 in combination with control treatment (Table-3).

Table 5. Interaction effect of variety and nitrogen on seed yield (kg ha™),
stover yield (kg ha™') and harvest index (%) of rapeseed

Variety * Nitrogen  Seed yield (kg ha')  Stover yvield (kg ha')  Harvest index (%)
ViNg 1097.76 1707.18 39.14
VilN; 152683 1971.63 43.65
VN 1890.77 2241.07 45.77
VN 1897.17 2313.17 45.06
VaNy 12847 1773.7 42.02
VaN, 1608.5 2036.09 44.13
VaN; 2003.92 22049 47.61
VaN; 1821.94 2665.11 40.61
VilNy 1406.27 1851.18 4317
ValN, 1738.97 231597 42.89
VN, 2029.19 2788.48 4212
ViN; 2014.58 3065.88 39.66
LSDyg s 7.86 34.51 0.4
V) = SAU Sarisha- 1 Ny = Control '

V,=BARI Sarisha- 11~ N; =60 kg N ha
V3 =BARI Sarisha- 13 N, =120 kg N ha™!
N; = 180 kg N ha
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Chapter 5
SUMMARY AND CONCLUSION

An experiment was conducted at the Agronomy field of Sher-e-Bangla
Agricultural University, Dhaka-1207, during the period from November, 2006 to
March, 2007 with a view to examining the effect of nitrogen on the yield of three
rapeseed varieties. There were 4 nitrogen fertilizer treatments in the experiment
such as Ny = Control, N;=60 kg N ha"', N,= 120 kg N ha' and N;= 180 kg N ha™
and three verities viz. SAU Sharisha-1. BARI Sharisha-11 and BARI Sharisha-13
were used in the experiment as the test crop. The experiment was laid out in
Randomized Complete Block Design (RCBD) (factorial) with three replications.
The total numbers of plots were 12x3=36. The size of each unit plot was
2.7mx4m=10.8 m’. Plant height (cm) at 30, 45. 60. 75 DAS and at harvesi, dry
matter (g/plant) at 30, 45, 60 and 75 days after sowing and at harvest, number of
primary branches plant'], number of secondary branches plant"} length of main
inflorescence (cm), number of siliquae in the main inflorescence, number of
siliquae plant”, length of siliqua (cm), number of seeds siliqua™’, weight of 1000
seeds (g). seed yield (kg ha), stover yield (kg ha™) and harvest index (%) of
rapeseed were observed and average value was recorded. Plant height (cm) at 30,
60, 75 days and at harvest, dry matter (g/plant) at 30, 45, 60, 75 days after sowing
and at harvest, number of primary branches plant”', number of secondary branches
plant”, length of main inflorescence (cm). number of siliquae in the main
inflorescence, number of siliquae plant”, number of seeds siliqua™, weight of 1000
seeds (g), seed yield (kg ha™), stover yield (kg ha™) and harvest index (%) of
rapesced were significant among the three varicties and levels of nitrogen
treatments but plant height (cm) at 45 DAS, length of siliqua (cm) and did not
differed significantly. Although the interaction effect in case of plant height (¢cm)
at 30, 45, 60, 75 DAS and at harvest. dry matter (g/plant) at 30, 60, 75 days after
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sowing and at harvest, number of primary branches plant”. number of secondary
branches plant”, length of main inflorescence (¢cm). number of siliquae in the main
inflorescence, number of siliquae plant™, weight of 1000 seeds (g), seed yield (kg ha”
"), stover yield (kg ha') and harvest index (%) did not differ significantly. Plant
height at 30 . 60 and 75 DAS and at harvest of rapeseed was significant, except 45
DAS. At 30 DAS the tallest plant height (12.25c¢m) observed from BARI Sarisha-
13 and smallest (10.50cm) from SAU Sarisha-1. The tallest plants at 60 DAS, 75
DAS and at harvest were observed (75.11, 99.01 and 101.17cm, respectively) in
the treatment of BARI Sarisha-13. Application of 180 kg N ha” produced the
tallest plant height and the shortest plant height was produced due to control
treatment. There were no significant interaction effect between variety and levels

of nitrogen.

Significant variation was found in total dry matter production plant”’ among the
different varieties in all growth stages. BARI Sarisha-13 produced the maximum
dry matter at all the growth stages (0.86g, 2.00g, 4.06g. 5.38 and 10.00g),
respectively. There was no significant difference in total dry matter due to variety

and levels of interaction.

The maximum numbers of primary branches (2.51) were found from BARI
Sarisha-13 and the lowest (1.73) numbers of primary branches were found from
SAU Sarisha-1. Nitrogen fertilizer had significant effect on primary branches
plant”. The levels of nitrogen (180 kg ha™) produced higher number of primary
branches over the other doses. The combined effect of variety and nitrogen had
showed significant difference to produce primary branches plant”’. BARI Sarisha-
13 and 120 kg N ha™ was found the highest (3.87) and the lowest (0.56) primary
branches plant”’ from BARI Sarisha- 11 and control treatment. There was a
significant variation in number of secondary branches plant™ among the varieties.

The varicty BARI Sarisha- 13 produced the highest number of branches plant”
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(3.83) and lowest number of branches plant” (2.72) was produced by the varicty
SALU Sarisha- 1. The treatment combination of variety and nitrogen had significant

effect on secondary branches plant”

Number of siliquae is an important factor for increasing yield, which is adversely
supported and significantly affected by variety. The maximum (47.84) number of
siliquae found in SAU Sarisha- 1 and the minimum siliqua (43.93) from BARI
Sarisha-11. Application of N at 180 kg ha™' significantly increased the number of
siliquae in the main inflorescence (50.18) over control (40.69. Variety and
nitrogen had significant effect on number of siliquae in the main inflorescence.
SAU Sarisha- 1 and 180 kg N ha™ produced maximum number of siliquae in the
main inflorescence (53.37). Number of siliquae plant™ was significantly affected
by varicty in this study. The maximum (98.78) number of siliqua plant” found in
BARI Sarisha- 13. Nitrogen fertilizer had significant effect on number of siliquae
plant”’. The rate of 120 kg N ha’ showed highest number of siliquae plant”
(108.64) and the lowest (68.71) from control. The combination of variety and
nitrogen had significant effect on number of siliquae plant™. BARI Sarisha- 11 and

120 kg N ha™ produced (115.30) maximum number of siliquae plant™.

Number of seeds siliqua” was significantly affected by variety. The highest
number (27.30) of seeds siliqua” was observed in BARI Sarisha- 13. Nitrogen
rates significantly influenced the number of seeds siliqua'l. The significant highest
number of seeds siliqua™ (29.23) was found with the rate of 120 kg N ha™
Varieties as well as nitrogen interact with each other to produce seeds siliqua™ in

rapeseed.
Variety had significant effect on the weight of 1000 seeds (g). The variety BARI

Sarisha- 13 produced the heaviest seed (3.61 g) and at the rate of 120 kg N ha
produced maximum seed weight (3.62 g). The highest weight of 1000 seed (3.94 g)
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was found from the combination of BARI Sarisha- 13 at 180 kg N ha’, it was
statistically similar with BARI Sarisha- 13 with 120 kg N ha™.

The seed yield of rapeseed significantly differed among the varicties. BARI
Sarisha- 13 produced the highest yield of 1797.25 kg ha™' and the lowest seed
yield (1603.13 kg ha™) was obtained from the variety SAU Sarisha- 1. Different
rates of nitrogen significantly increased the seed yield ha', Nitrogen at 120 kg ha™
was significantly increased the seed yield (1974.62 kg ha™'). Seed yield decreased
with the decreasing rates of nitrogen fertilizer application. Interaction effect of
variety and nitrogen influenced the seed yield ha' significantly (2029.19 kg ha™)
at BARI Sarisha- 13 with 120 kg N ha™'. |

| “From the present study, it might be concluded that variety and nitrogen influenced

the growth, yield and yield components of rapeseed. Among the treatments
combination BARI Sarisha-13 with 120 kg N ha™! gave the best result although but
seed yield increased with the increasing rates of nitrogen fertilizer application up
to 120 kg N ha™ and thereafter declined. Excess dose of fertilizer damage the soil

fertility and increase the cost of production.
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APPENDICES

Appendix 1: Morphological, physical and chemical characteristics of
initial soil (0-15 cm depth)

A. Physical composition of the soil

Soil separates (%e) Methods employed
Sand 36.90 Hydrometer method (Day, 1996)
Silt 26.40 -do-
Clay 36.66 -do-
| Textureclass | Clay loam -do-

B. Chemical composition of the soil

Sl. Soil characteristics Analytical Methods employed
data

1 Organic carbon (%) 0.82 Walkley and Black, 1947

% Total N (kg/ha) 1790.00 Bremner & Mulvaney, 1965

3 Total S (ppm) 225.00 Bardsley and Lancster, 1965

4 Total P (ppm) 840.00 Olsen and Sommers, 1982

5 Available N (kg/ha) 54.00 Bremner , 1965

6 Available P (kg/ha) 69.00 Olsen and Dean, 1965

7 Exchangeable K (kg/ha) 89.50 Pratt ,1965

8 Available S (ppm) 16.00 Hunter, 1984

9 | PH (1:2.5 soil to water) 5.55 Jackson, 1958 |

10 |CEC 11.23 Chapman, 1965

Source: SRDI
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Appendix 1I: Monthly average of temperature, relative humidity, total

rainfall and sunshine hour of the experimental site during

the period from November 2006 to March 2007

Year | Month Air temperature ("¢c) Relative | Rainfall | Sunshine
Maximom | Minimum | Mean | humidity | (mm) (hr)
o
2006 | November 30.35 24.6 27.60 (;ﬂ“)_ 322 132.20
December 30.10 19.8 24 .45 77 03 197.63
2007 | January 23.23 18.2 21.75 65 0 155.10
February 2921 19.4 235.35 60 0 161.01
March 26.11 15.7 21.4 62 Trace 207.03

Source: Bangladesh Meteorological Department (Climate division), Agargaon,
Dhaka- 1212.
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Appendix I1I. Chemieal composition of some Brassica oilseeds

Species Seed (%) Free fatty Nutrient content in oil cake (%)
Moisture 0il Protein Ash acid (%) N | P K Ca Mg
Brassica campestris 6.0 46.38 17.34 374 .28 5.18 0.71 1.45 .35 0.27
Brassica napus 7.3 39.37 22.99 5.31 1.18 6.07 0.59 1.77 (.40 0.27
Brassica funcea 6.0 44,30 23.60 3.584 4.45 6,78 0.65 1.13 0.458 0.31
Brassica carinata 6.4 39.89 21.67 4,65 0.56 376 (.49 0,93 0.82 0.25
Brassica nigra 6.7 28.96 28.77 3.76 0.71 0,48 0.79 1,29 0.60 0.22
Source: Pathak et al. (1973)
Appendix I'V: ANOVA for plant height and dry matter
Source of d. Mean square
variation f. Plant height Dry matter
30 DAS 45 DAS 60 DAS 75 DAS At harvest | 30 DAS | 45 DAS 6l DAS 75 DAS At
harvest
R 2 1.194 17.862 16.257 2.171 7.767 0.001 0.009 0.039 0.186 1.659
Factoer A (V) 2 936]1** 17,003 36.669%* 25,161+ 33.773%= 0.0B6** |.444%+ 3.048*= 12,092%% 32 .66]1%*
Factor B (N) i 36028 iE'J.'ZI'.':-?"‘ 4305844+ T30.532%* 838.823%* LO13**  g3u3s* 11.B45%* 12.589%*%  R7.T45%%
AB(VxN) | 6 | os06™ 25268™  4119™ 675N 995™  0001™  003™  014™  oger™ 283 M
Error 22 1.71 13.135 4.676 5.1 T84 0.00s 0.004 073 0.762 1.273
CV (%) 157 | 633 | 204 | 231 | 279 [ 98 | 393 | 773 | 1538 | 1371

Note: Single and double sterisks indicate significant at 5% and 1% levels respectively. NS means non significant, R =Replication,
V=Variety and N= Nitrogen.
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Appendix V: ANOVA for yield attributes

i

IS ¢jBuzg-a-iayg

kg
JBIQ )
g

R LYo
A
AMUP [2an3n3is

J{ll}lu

Source of d. f. Mean square
viariation
No. of primary No. of Length of No. of siliquae | Siliguae per | Siliquae | Seeds per | 1000 seed
branches/plant secondary main in the main plant length siliqua weight{g)
branches/plant | inflorescence inflorescence {em}
R 2 0.018 0.335 7.285 24,952 4,818 0.085 3.73 0.008
Factor A (V) 2 2.286* 4,631+ 200.583** 46137 917.079**  0.107** 3368  0.502"
Factor B (N) 3 14.279* 32.357* 961.363* 193.018** 3467.292*  0.305 150.132**  0.560**
AB(V xN) 6 0.474* 0.223* 29.823* 3.367" 27.756*  0.137"° 0714~  Q.a27*
Error 22 0.018 0.036 3.735 0.92 7.505 0.207 0.338 0.012
CV (%) 6.75 6.07 3.29 2.09 2.97 5.98 2.27 3.27

Note: Single and double sterisks indicate significant at 5% and 1% levels respectively. NS means non significant, R =Replication,
V=Variety and N= Nitrogen.

Appendix VI: ANOVA for yield, harvest index and oil content

; ,: 5—]: Source of variation d. & Mean square
95 Seed yield (kg/ha) | Stover yield (kg/ha) [ Harvest index (%)
T 5 2 140.091 1763.378 0.218
o -E Factor A (V) ; 114716.8** 649792.9% 9.56*
& ,@_, ““mfl B (N) 3 _ il 949709.4* 1366920** 26.799"
‘]g\_;n AB (V xN) 6 12220.14** 70870.2* 17.607*
-_-f;L—L Error 22 185.541 3573.507 0.472
= | CV (%) 3.80 2.66 1.60 ]
Note: Single and double sterisks indicate significant at 3% and 1% levels respectively. NS means non significant, R =Replication,

V=Variety and N= Nitrogen.



